Disturbed nuclear orientation and cellular migration in A-type lamin deficient cells.
The nuclear lamina and the cytoskeleton form an integrated structure that warrants proper mechanical functioning of cells. We have studied the correlation between structural alterations and migrational behaviour in fibroblasts with and without A-type lamins. We show that loss of A-type lamins causes loss of emerin and nesprin-3 from the nuclear envelope, concurring with a disturbance in the connection between the nucleus and the cytoskeleton in A-type lamin-deficient (lmna -/-) cells. In these cells functional migration assays during in vitro wound healing revealed a delayed reorientation of the nucleus and the microtubule-organizing center during migration, as well as a loss of nuclear oscillatory rotation. These observations in fibroblasts isolated from lmna knockout mice were confirmed in a 3T3 cell line with stable reduction of lmna expression due to RNAi approach. Our results indicate that A-type lamins play a key role in maintaining directional movement governed by the cytoskeleton, and that the loss of these karyoskeletal proteins has important consequences for functioning of the cell as a mechanical entity.